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Abs t rac t  (/36$ 
A d i f f e r e n c e  is noted between the  dimensions of  photo- 

s p h e r i c a l  g ranules  measured i n  t h e  v i c i n i t y  and far from t h e  

penumbra of sunspots .  This  phenomenodis a t t r i b u t e d  t o  the  e f f e c t  

o f  t h e  magnetic f i e l d  of t h e  spots .  - 
* * *  

One of  us  113 found some years  ago t h a t  the  dimensions 

o f  photospheric& granules a r e  s m a l l e r  i n  the  v i c i n i t y  of t h e  

penumbra of sunspots  than  those measured far  from t h e  spo t s .  

The cause of t h i s  d i f f e rence  i n  dimensions was a t t r i b u t e d  t o  t h e  

p e c u l i a r  condi t ions  e x i s t i n g  in t he  v i c i n i t y  of the  s p o t s ,  due to  L 

thermal g r a d i e n t s  and more p a r t i c u l a r l y  t o  the  i n t e n s i t y  of  the  

magnetic f i e l d .  Dol l fus  c21 a t t r i b u t e d  t h a t  d i f f e rence  t o  i n t e n s e  

r a d i a l  magnetic f i e l d s ,  just as A. E. Danielson d i d  E33 when u t i -  
l i z i n g  photographs taken by t h e  s t r a t o s c o p e  and f ind ing  s m a l l e r  

dimensions f o r  t h e  granules  i n  c e r t a i n  reg ions  i n  t h e  v i c i n i t y  of 

a s u e p b t .  

Working on s o l a r  g ranu la t ion  with the  &d of  a Gaut ie r  

r e f r a c t o r  of 40 cm ape r tu re  a t  the  Nat ional  Observatory of  Athens, 

* Sur une d i f f e rence  des dimensions des granules  phhtosph6riques 
a u  vois inage a l o i n  de.  l a  phombre des  taches s o l a i r e s .  t 
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we found on good q u a l i t y  photos very pronounceb. d i f f e r e n c e s  of 
c h a r a c t e r  above in graplule dimensions, In orde r  t o  s tudy  t h i s  pheno- 

menon r e l a t i v e  t o  sundpot s t r u c t u r e  and t o  t h e  i n t e n s i t y  of t h e i r  

magnetic f i e l d s  , -ae  have' s e l e c t e d  fou r  nega t ives  among t h e  b e s t  

t aken  with t h e  a i d  of  ' t h e  above-mentioned device by M. G. Banos, 

/" 

whose d a t a  a r e  compiled br ief ly  i n  Table It h e r e a f t e r  : 

TABLE I 

NO 

1 
2 

3 
4 

Date 1960 

31 May 
22 Sept  

22 Sept  

22 Nov. 

Hel iographic  
coord ina tes  

10s -32 w 
205-13 W 
19s - 25E 
7N-17W 

Emulsian '1 

Dupl 0 pan- 
Ge vae r t 

The magnetic f i e l d  i n t e n s i t y  of t h e  above sunspot  groups 

w a s  communicated t o  us by t h e  Potsdam and-Monht .Wilson Observato- 

r i e s .  The d-nsions of granules  were measured i n  the  s e l e c t e d  

r eg ions  on t h e  f i r s t  nega t ives  with t h e  ai& of observatoq$?s 

R i d e l l  measuring device.  

Noted in the  Figures 1 and 2 the  r eg ions  where t h e  dimensions 

o f  photospher ica l  g ranules  were me'asured: a and b r e f e r  t o  measure- 

ments made i n  the  v i c i n i t y  of spo t  penumbra and c - t o  those made 

far from i t ,  On t h e  photos 3 and 4, a and c po in t  t o  reg ions  i n  

which measurements were r e s p e c t i v e l y  e f f e c t e d  i n  t h e  v i c i n i t y  and 

fa r  from the  penumbra. The s p o t s '  magnetic f i e l d  i n t e n s i t i e s  and 

t h e  results of  measurements of granule  dimensions a r e  given i n  

Table  I1 (next  page). These d a t a  allow t h e  following conclusions : 

The dimensions of photospher ica l  granules  i n  t h e  v i c i n i t y  

of  sunspots  of  complex s t r u c t u r e  and with i n t e n s e  magnetic f i e l d s  

a r e  sma l l e r  than  those measured f a r  from the  s p o t s .  



TABLE I1 

Groupe - Date 

2 .  (22 Sep) 

Magnetic f i e l d  
i n t e n s i t y  

M t  .Wilson 
S 2200 G- 
f o r  30, 7 May 

Potsdam - 

( f o r  22, 4 Sep) 
S2300-N2700 G 

Po tsdam 
S 2500 G 
( f o r  22, 4 Sep) 

M t . W i l  s on 
N 1500 G. 
( f o r  20, 3 BOP) 
Po tsdam 
N 2500 G 
( f o r  24, 5 MOP) 

D i  €€e r ence 
i n  granule  
dimensions 

c - a = O n 5 1  
, c - b = O"43 

c - a = UT84 

c - b =oft69 

c - a = or106 

Me an 
e r r o r  

4 

Comments 

Complex s t r u c t .  
group 

Remarkable compl 
s t r u c t u r e  group 
two n u c l e i  o f  
opposed magnet 
p o l a r i t y  i n  t h e  
same penumbra. 

Unipolar s-pot 
of s m a l l  s u r f .  

Unipolar s p o t  
o f  small s u r f .  

The dimensions of  photospherical  g ranules  i n  t h e  v i c i n i t y  

o f  unipolar sunspot  penumbra show t o  t h e  con t r a ry  very  s m a l l  d i f f e ren -  

ces  r e l a t i v e  t o  the  dimensions measured far from s p o t s ,  even i f  t hey  

present  i n t e n s e  magnetic f i e lds .  

It is q u i t e  probable t h a t  t h i s  d i f f e rence  i n  t h e  dimension 

of granules  i n  t h e  v i c i n i t y  and f a r  from t h e  peninnbra oi s p o t s  of 

complex s t r u c t u r e  ( b i p o l a r  and mul t ipo la r  groups) is due t o  t h e  shape 

of magnetic f i e l d s  and t h e i r  i n t e n s i t y  r e p a r t i t i b n .  The nonexistence 

o f  apprec iab le  d i f f e rences  between t h e  diaensions of granules  measured 

n e a r  and f a r  from t h e  penumbra of  un ipolar  spots may be explained by 
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t h e  f a c t  tha t ,  ac@ing t o  the l a w  o f  variation of  magnetic f i e l d  

i n t e n s i t y  i n  simple and i s o l a t e d  s p o t s ,  t h e  l a t t e r  becomes zero 

a t  about t h e  l i m i t  of  t h e  penumbra and o f  t h e  photosphere. 

1, C. MACRIS, Ann.Astrophys, 16, No.1,  p.10, 1953. 
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